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ABSTRAK
Tujuan: mengevaluasi pola dari respons molekularyang dinilai dengan reduksi kadar transkrip BCR-ABL
berdasarkan skor prognosis sokal pada pasien leukemia mietoid lvonis (LMK)fase taonis yang mendapat terapi
Imatinib. Metode: penelitian dengan desainpotong lintang dilakukan di Instalasi Rmat Jalan Hematologi, RSu
Dr Soetomo Surabaya, pada semua pasien LMKfase kronis, sejak Juni 2008 hingga Juni 201 2. Skoring Sokal
ditentukan saat sebelum terapi. Dala yang dikumpulkan meliputi karaheristiksubjek Qtsia,jenis kelamin), kadar
hemoglobin, trombosit, lekosit, sel muda mieloblas, dan ukuran limpa. Pemeriksaan real-time kuantatifPCR
(RTqPCR) digtnakan untukmendeteksi residual molekularrespons dari BCR-ABL. Hasil RT-qPCRyang dicatat
mempakan rasio dari BCR-ABL dan gen acuan (G6PDH) sebagai standar internal. Perbedaan proporsi respons
molekuler lengkap pada kelompok risiko Sokal rendah dan tinggi dianalisis dengan uji kai kuadrat, sementara
perbedaan kadar translaip BCR-ABL di antara kelompok risiko Sokat dianalisis dengan uji Kruskal-Wallis.
Hasil: 40 subjek me4telesaikan penelitian. Setelah I 8 bulan terapi Imatinib, kadar tanskrip BCR-ABL tidak
terdetel*i (molekuler respons lengkap) pada 7(70%o), 8(66,7%0), dan 9(50%o) bertumt-turut pada kelompok
subjek risiko Sokal rendah-, sedang-, dan tinggi (p=0,417). Respons molekuler lengkap pada kelompok risiko
Sokal rendah didapatkan lebih tinggi dibanding isiko Sokal tinggi (70%o vs 50%o), secara statistik tidak berbeda
bermakna (p=0,557). Analisis statistik menggunakan Kruskall-Wallis menunjzkkan tidak ada perbedaan
secara bermakna distribusi kadar transkrip BCR-ABL di antara subkelompokskor prognostik Sokal (p=0,734).
Kesimpulan: tidak ada perbedaan kadar transkrip BCR-ABL antara subkelompok skor prognostik sokal pada
pasien LMKfase kronik yang diterapi dengan imatinib.
Kata kunci: LMK, imatinib, kadar transkrip BCR-ABL, skor sokal.
ABSTRACT
Aim: lo elucidate the pattern of molecular response assessed by logarithmic reduction in BCR-ABL
transciption levels based on Sokal prognostic score in chronic phase chronic myeloid leukemia (CML) patients
receiving Imatinib treatment. Methods: cross-sectional study was conducted in the Hematologic Outpatient
Clinic, Dr. Soelomo Hospital Surabaya in all chronic phase CW patientsfrom June 2008 to June 2012. Data
on subject characterislics (age and sex). complete blood count with dffirential and spleen size were collected.
Patients were stratifed according to Sokal score at diagnosis. Real-time quantitative PCR (RT-qpCR) were
used to monitor BCR-ABL levels in patients who ftlfilled study. Proportion diff*ence of complete molecalar
response (MR) was analyzed by chi-square test, while diferences of BCR-ABL transcript level among Sokal
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prognostic scole subgroups was analyzed by Knskal-wallis tesr..Results: 40 stbjectsfnished the 
study' After 18
months oflmatinib treatment, the undetected BCR-ABL rranscript level 
(complete MR) were 7(70%o)' 8(66 7%o)'
andg(50%")inlow.,intemediate-,andhighriskgrouppatients,respectively(p:0,417).Althoughproportion
of subjects with complete W is higher ii sokal low risk group compared to in sokal high risk 
groups (7094
v.s. 50%o), br.n this dffirence is noi statistically significant (p:0'557)' Kruskal-Waltis test showed 
that there
wasnosignificanrdffirenceofBCR.ABLtranscriptlevelamongSokalprognosticscoresubgroup(p=0.7j4).
Conclusion:therewasnodffirenceofBCR-ABLtranscriptlevelamongsokalprognosticscoreriskgroupsin
chronic phase CML patients teated with Imatinib'
Key words: CW, Imatinib' Sok'l p'ognosti' score' BCR-ABL/G6PDH tanscript'
INTRODUCTION
Chronic myeloid leukemia (CML) is the
first malignancy associated with a specific
chromosome abnormality with an annual
incidence of 1 to 2 cases per 100'000 per year
and a median onset in the fifth oi sixth decade
of life.rr The Philadelphia (Ph) chromosome is
a shortened chromosome 22 that results from a
reciprocal translocation between the long arms
of chromosomes 9 and 22. The consequence
of this translocation is the fusion of the c-abl
oncogene from chromosome 9 with bcr gene
from chromosorle 22, giving rise to a fused
bcr-ab1 gene. The different fusion proteins
encoded by BCR-ABL vary in size depending
on the breakpoint in the BCR gene and share a
high tyrosine kinase activity, in part responsible
foi the leukemogenesis. The Philadelphia (Ph)
chromosome is seen in 95%" of patients with
CML.'?J Tyrosine kinases are enzymes that
transfer phosphate from AIP to tyrosine residues
on substrate proteins that in tum regulate cellular
processes such as proliferation, differentiation,
and survival. Therefore, it is not surprising
that deregulated tyrosine kinase activiry has a
central role in malignant transformation' Until
the last decade before targeted therapy, the
prospect for patients diagnosed with CML had
been relatively unfavorable. Imatinib mesylate
(STI57l/Gleevec) is the first therapy to target
tyrosine kinase activity. The introduction of
imatinib has led not only to more favorable
outcomes, but has driven the development of
advances in monitoring response to therapy at
molecular level. The total number of ieukemia
cells in the body is reduced very substantially
in CML patients with BCR-ABL-positive
responding to imatinib. This reduction is seen
first as restoration of Ph negativity in blood
and marrow and there after as decreasing BCR-
ABL transcript levels assayed by quantitative
polymerase chain reaction. Most patients with
chronic-phase CML who receive imatinib
achieve complete cytogenetic response (CCyR)
and low levels of BCR-ABL transcripts, a status
that seems to predict for relatively long survival
compared with previous treatments'a
Cytogenetic remission with monitoring of
the percentage of Philadelphia chromosome-
posiiive cells is the best validated system for
the assessment ofresponse to interferon-cr and
ryrosine kinase inhibitors, since the cltogenetic
response is the best surrogate marker ofsurvival'
For patients who achieve a CCyR to interferon-cr'
the 10-year survival is about 75%' For patients
who achieve a CCyR to imatinib, the S-year
survival rate is close to 100% The response
is conventionaliy determined by chromosome
banding analysis of marrow cell metaphases'
If there are fewer than 20 metaphases, the
cytogenetic response can be validated by
determining the leve1 of BCR-ABL transcripts
with quantitative techniques PCR'a
More recently, real-time quantitative PCR
(RT-qPCR) has been developed' Results of
RT-qPCR usually report the ratio of BCR-
ABL transcript level to a reference gene
(recommended genes include ABL, BCR, and
G6PDH). The level of molecular response (MR)
at 12-18 months was confirmed to be predictive
of long-term clinical outcomes'a Patients treated
with 400 mg daily who achieved a reduction in
BCR-ABL transcript numbers equal or greater
tha"n 3 logs compared with a baseline value have
